Induction of apoptosis and expression of cell cycle regulatory proteins in response to a phytosphingosine derivative in HaCaT human keratinocyte cells.
Ceramide, a compound derived from sphingomyelin, a sphingolipid precursor, affects cell functions such as growth, differentiation, cell division and apoptosis. We have shown that the phytosphingosine derivative, tetra-acetyl phytosphingosine (TAPS), inhibits the growth of HaCaT cells mainly by inducing apoptosis. In this study, we investigated its effect on the cell cycle and on cell cycle regulatory proteins. We showed by flow cytometry and staining for BrdU and phosphorylated histone H3 that the cells accumulated in S phase and arrested in G2 phase and did not divide before undergoing apoptosis. The level of the pro-apoptotic regulator Bax peaked after 6 h and then returned to normal, whereas the level of the anti-apoptotic regulator Bcl-xL, which is presumably induced in order to inhibit apoptosis, started to increase at 6 h, and remained high for 24 h. Phosphorylation of Cdc2 on Tyr-15 greatly increased while p21 rose to a plateau at 8 h. Levels of p53 and Mad2 proteins were unchanged. Our observations suggest that TAPS induces apoptosis of the HaCaT cells at least in part via transient G2 arrest.